Comparison of DNA damage in peripheral blood and spleen lymphocytes using the single-cell gel assay.
The alkaline single-cell gel (SCG) or 'comet' assay has been applied to the detection of DNA damage from a number of chemical and biological factors in vivo and in vitro. In the past, a number of cell types has been used with peripheral blood lymphocytes being the most readily accessible. This study was designed to determine whether lymphocytes sequestered in the spleen might prove more sensitive to DNA damage than those in the peripheral circulation. This would result in a more effective SCG assay. Baseline DNA length to width ratios for peripheral blood and splenic lymphocytes did not differ significantly from each other (1.27 and 1.21, respectively). Neither did ratios of lymphocytes from the two sources, sampled 20 and 48 h after injection with 100 mg/kg methyl methanesulfonate (MMS) (3.81 and 3.62 at 20 h, respectively; and 1.96 and 2.21 at 48 h, respectively). Recovery from MMS damage at 168 h postinjection was also not different in the two groups of cells (1.13 and 1.16, respectively). However, an examination of cell profiles of DNA damage showed that splenic lymphocytes had a significantly higher percentage of damaged cells (63.33%) than did peripheral blood lymphocytes (40.67%) 48 h postinjection. Of the hypotheses proposed for this difference, the most likely seems to involve the different proportions of B- and T-lymphocytes present in the peripheral blood and the spleen. Since the difference between peripheral blood and splenic lymphocytes was seen only at 48 h postinjection, the use of splenic lymphocytes in the SCG assay is not advantageous under most circumstances.